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MfPROWAVABLE CONTAINER 

3HBic f f!PCrrfT0 2 6 FEB 1999 

mm OF THE INVENTION 

Tbe present invention relates to containers for food products and in 
particular to a microwavable container and to a tray for the same. 

BACKGROUND OF THE ITWENTIQW 

Microwave ovens have become a principle form of cooking food in a 
rapid and effective manner and the number of food products available for 
preparation in a microwave oven is constantly increasing- As the market for 
microwavable food products has increased, so the sophistication required from such 
food products haa also increased. There is, therefore, a continuing demand to 
improve the quality of food prepared in a microwave oven and to ensure that when 
it is presented to the consumer, the food is attractive and meets the standards 
normally associated with such food. 

Foods that are specially prepared for cooking within a microwave 
oven are delivered to the consumer in containers that may be used directly within 
the microwave oven to facilitate preparation. These containers must therefore not 
only be capable of containing the food product during transport in an effective 
manner but must also be capable of contributing to the cooking of the food within 
the microwave oven and the subsequent presentation of the food. 

As the demand for more sophisticated food products increases, so the 
demand for effects, particularly appearance, normally associated with food 
preparation also increases. For example, it is desirable for a food product that 
includes a pastry shell or lid to have a browned appearance, so that it appears to 
have been baked. While these effects can be produced in isolation, it becomes more 
difficult to produce such an effect in combination with a container that can also 
uniformly heat the food within a time that offers advantages over conventional 
cooking techniques. 

Typically, the areas in which browning or crisping are required aie 
those on the outer surfaces of the food product. Those areas typically receive the 
highest proportion of incident microwave radiation and therefore cook or heat the 
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quickest. On the other hand, there are areas of the food product that are relatively 
shielded from incident microwave radiation or which exist in a region of a 
minimum RP field strength and which therefore require longer cooking periods- If, 
however, a longer cooking period is provided, the outer surfaces of the food 
5 product tend to char and burn, leading to an unacceptable food product. 

Various attempts have been made in the past to provide containers 
that wilt produce effects normally associated with cooked foods. For example, 
U.S. Patent No, 5,322,984 to Habegcr, Jr, Et al. suggests a container having 
heating devices on the bottom wall and possibly the top wall of the container. Hie 

10 heating devices are designed to provide a charring effect normally associated with 
barbecuing by directing energy normally not incident upon the food product into 
specific regions. This is purported to produce a localised charring of the food 
product- Overall, however, such containers have not been successful The charring 
effect produced on the food product may be attributed to the high field intensities 

15 and associated induced currents that result from the concentration of energy at 
particular locations. In practice it is found that those induced currents may also 
cause charring and burning of the container itself. 

It has also been found that in order to produce the required results for 
the preparation of the food product, the container must be capable of controlling 

20 distribution of clergy about the food product, to utilize the energy in the most 
efficient manner, and at the same time ensure that the food product and the 
container provide a pleasant and acceptable finished food product. 

It is therefore an object of the present invention to provide a novel 
microwavable container, a tray for a microwavable container and a microwave 

25 energy heating insert. 

SUMMARY OF THF INVENT!^ 

According to one aspect of the present invention there is provided a 
microwavable container comprising: 
30 an outer sleeve; 

an inner tray within said sleeve and having a bottom wall and at least 
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one upstanding side wall about the periphery of said bottom wall; 

a first active microwave energy heating clement within said sleeve 
and disposed opposite said tray; and 

a second active microwave energy heating element on said tray, said 
5 second microwave energy heating element having patterns of microwave energy 

interactive materia! on the bottom and side walls of said tray configured to permit a 
controlled degree of penetration of incident microwave energy through said bottom 
wall to channel microwave energy towards a central region of said tray and to 
promote browning of a food product carried by said tray about the periphery 
10 thereof. 

In one embodiment, the microwave energy interactive material on the 
side wails has a plurality of slots formed therein. The slots adjacent the corners of 
the tray are curved upwardly to enhance browning of the food product in the comer 
regions of the tray. Preferably, opposed ends of at least some of the slots are 

15 bulbous to further enhance the heating effect by evening out the field strength along 
the length of the slots. A susceptor may be used to overlie the microwave energy 
interactive material on the bottom and side walls. 

In one embodiment, the pattern of microwave energy interactive 
material on the bottom wall includes at least one and preferably a pair of large 

20 meandering loops. It is preferred that the length of the loops is approximately equal 
to an integer multiple of the effective wavelength of the incident microwave energy. 
It is also preferred that the pattern of microwave energy interactive material on the 
bottom wall further includes a ring about the peripheral edge of the bottom wail and 
wherein the meandering loops are open and are coupled to the ring by bridges, 

25 Preferably, the first active microwave energy heating element 

includes a pattern of microwave energy interactive material having a ring about the 
periphery of the microwave energy heating element and defining a centrally located 
aperture. In one embodiment, an array of microwave energy interactive elements 
are located within the aperture. The microwave energy interactive elements can be 

30 in the form of circular or hexagonal islands. Alternatively, the microwave energy 
interactive elements can be in the form of loops with each of the loops surrounding 

SUBSTITUTE SHEET (RULE 26) 



FEB-24-1939 17:15 FRSKEN CAMPBELL GODFREY 416 364 7813 P. 18 

WO9S/5S7S0 PCT/CA97/0Q600 

.4: 

an island. 

According to another aspect of the present invention there is provided 
a tray for a microwavable container comprising: 
a bottom wall; 

5 at least one upstanding side wail about the periphery of said bottom 

wall; and 

an active microwave energy heating element within said tray, said 
active microwave energy heating element having patterns of microwave energy 
interactive material on the bottom and side walls of said tray configured to permit a 
10 controlled degree of penetration of incident microwave energy through said bottom 
wall to channel microwave energy towards a central region of said tray and to 
promote browning of a food product carried by said tray about the periphery 
thereof. 

According to still yet another aspect of the present invention there is 
15 provided an active microwave energy heating insert to be placed under a 
microwavable container comprising; 
a substrate; and 

an active microwave energy heating element on said substrate, said 
active microwave energy heating element including a pattern of microwave energy 
20 interactive material thereon configured to permit a controlled degree of penetration 
of incident microwave energy therethrough to channel microwave energy towards a 
central region of a microwavable container thereon. 

The present invention provides advantages in that the microwavable 
container design is such to heat generally uniformly a food product while browning 
25 and drying the outer periphery of the food product in one package. This design is 
particularly suited to cooking pies and other similar products having a enjst. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the present invention will now be described more 
30 fully with reference to the accompanying drawings in which: 

Figure 1 is a side elevational view of a microwavable container in 
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accordance with the present invention; 

Figure 2 is a plan view of an active microwave energy heating 
clement forming part of the microwavable container of Figure 1; 

Figure 3 is a cross-sectional view of a portion of the microwavable 
5 container of Figure i ; 

Figure 4 is a perspective view of a tray forming part of the 
microwavable container of Figure 1 ; 

Figure 5 is a top plan view of a blank which can be constructed to 
form the tray of Figure 4; 
10 Figure 6 is a plan view of an alternative embodiment of an active 

microwave energy heating element for the microwavable container of Figure I; 

Figure 7 is a plan view of yet another embodiment of an active 
microwave energy heating element for the microwavable container of Figure 1 ; 

Figure 8 is a plan view of still yet another embodiment of an active 
15 microwave energy heating element for the microwavable container of Figure 1 ; 

Figure 9 is a perspective view of another embodiment of a tray for 
the microwavable container of Figure I ; 

Figure 10 is a perspective view of yet another embodiment of a tray 
for the microwavable container of Figure 1; 
20 Figures 1 la to I lc are graphs showing three-dimensional surface 

temperature profiles of food products cooked in a conventional oven and in a 
microwave oven and supported by a number of microwavable containers including 
the microwav&bie container of Figure 1 ; and 

Figure 12 is a top plan view of an active microwave energy heating 
25 insert in accordance with the present invention. 



PFTA1LED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to Figures 1 to 5, an embodiment of a microwavable 
container is shown and is generally indicated to by reference numeral 10* The 
30 container 10 includes a generally rectangular outer canon 12 and an inner tray 14 

arranged to carry a food product preferably in the form of a pie having a crust. The 
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canon 12 is folded from a paperboard blank and has top and bottom major panels 
20, 22 interconnected by side panels 24. Side flaps 26 extend about the edges of 
the major panels 20, 22 and about the side panels 24. The side flaps 26 can be 
folded to seal the carton 12. The exact details of die carton and paperboard blank 
5 will vary according to the food product dimensions and characteristics of the carton 
and are provided for illustrative purposes only. 

The top major panel 20 of the carton 12 supports an active 
microwave eneiigy heating element 28 best seen in Figures 2 and 3. The active 
microwave energy heating element 28 is bonded or adhered to the inwardly directed 

10 face of the top panel 20 so that the active microwave energy heating element 28 
overlies the inner tray 14 when the tray is inserted into the canon 12, 

The active microwave energy heating element 28 includes a substrate 
30 formed of suitable material such as for example, polymeric film, paper or 
paperboard . A patten* 32 of microwave energy interactive material is disposed on 

15 the substrate 30, The microwave energy interactive material may be 

electroconducdve or semiconductive material such as for example metal foil, 
vacuum deposited metal or metallic ink. In the case of electroconductive material, 
aluminum is preferred although other metals such as copper may be employed. In 
addition, the electroconductive material maybe replaced with a suitable 

20 electroconductive, semiconductive or non-conductive artificial dielectric or 

ferroelectric. Artificial dielectrics comprise conductive subdivided material in a 
polymeric or other suitable matrix or binder and may include flakes of 
electroconductive metal such as aluminum. Alternatively, the microwave energy 
interactive material may be in the form of a patterned susceptor including one or 

25 more layers of suscepting material. In the present embodiment, the microwave 
energy interactive material is in the form of metal foil. 

As best illustrated in Figure 2, the pattsem of microwave energy 
interactive material includes an outer thick ring 34 defining a central aperture 36. 
Within the aperture 36 is an array 38 of islands 40, For the most part, the islands 

30 40 in the anay 38 are generally hexagonal in shape although near the corners and 
along the sides of the anay, the islands 40 take different shapes. Specifically, in 
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the present example, at each comer of the array 38 % is a group 42 of hexagonal 
rings 44 surrounding circular islands 46. The hexagonal rings 44 are arranged in 
two small ra ws and are surrounded along one side by smaller islands 47 shaped to 
fill in the spaces between the hexagonal rings 44 and the hexagonal islands 40. 
5 Partial hexagonal islands 48 are positioned along the sides of the array where there 
is insufficient room for complete hexagonal islands, 

A susceptor SO including at least one layer of suscepting material 
overlies the microwave energy interactive material and substrate 30. The susceptor 
50 produces a heating effect upon excitation by incident microwave energy as is 

10 well known. The susceptor may be in the form of a printed ink or alternatively a 
coating sputtered or evaporated over the substrate 30 and microwave eneigy 
interactive material. Susceptor 50 may not be utilized or additional layers of 
suscepting material may be provided depending upon the heating effect required. If 
the susceptor 50 is not used, a plain polymeric film will typically be used in its 

15 place. 

As a principal form of control, the rings and islands are reactive with 
the incident microwave energy so that their nature and the extent of their coverage 
of the top panetf 20 of the canon 12 determines the amount and distribution of 
energy transmitted to the upper surface of the food product carried by the inner tray 

20 14. The islands principally prevent transmission of microwave energy but they also 
provide a local excitation at their outer edges. Therefore, the islands enhance the 
excitation of the susceptor to increase its effect. The spacing between the islands 
and rings and their sizes axe selected w control the transmission and distribution of 
energy to the food product to avoid charring of the food product while ensuring the 

25 upper surface of the food product is browned as desired. 

Referring now to Figure 4, the inner tray 14 is better illustrated. As 
can be seen, similar techniques to those used with respect to the active microwave 
energy heating element 28 on the outer carton 12 are used on the inner tray. Inner 
tray 14 includes a bottom wall 60 and upstanding major and minor side walls 62 

30 about the periphery of the bottom wall. The side walls 62 terminate in an 
outwardly extending rim 64. Tabs 66 extend from the side walls 62 through 
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apertures 68 in the rim 64 and are folded and bonded to the rim 64 to enhance the 
structural integrity of the inner tray 14. The inner tray 14 in this example is 
constructed from a paperboard blank best seen in Figure 5 although it should be 
realized that the tray may be press-formed. 
5 An active microwave energy heating element 70 is bonded or adhered 

to the interior surfaces of the bottom and side waits 60 and 62 respectively. Similar 
to the active microwave energy heating element 28, active microwave energy 
heating elemen t 70 is in the form of a laminate including a substrate on which a 
pattern of microwave energy interactive material is disposed. A susceptor including 

10 at least one layer of suscepting material overlies the pattern of microwave energy 
interactive material and the substrate so that the susceptor is positioned between the 
active microwave energy heating element 70 and a food product carried by the inner 
tray 14. The susceptor may not be utilized or additional layers of suscepting 
material may be provided depending upon the heating effect required. If the 

15 susceptor is no* used, a plain polymeric film will typically be used in its place. 

In this particular example, the pattern of microwave energy 
interactive material on the bottom wall includes a generally rectangular ring 72 
about the peripheral margin of the bottom wall. Within the rectangular ring 72 are 
two large meandering open loops 74 which generally resemble maple leaves* The 

20 meandering loops 74 are coupled to the rectangular ring 72 by a pair of bridges 76. 
The length of each meandering loop 74 is preferably close to an integer of the 
wavelength of the incident microwave energy. In this specific example, each 
meandering loop has a length which is equal to approximately 5X where k is the 
effective wavelength of the incident microwave energy projected onto the surface of 

25 the active microwave energy heating element 70. By using large multi-wavelength 
meandering loops and providing tight bends in the loops, which may be used to 
increase localized capacitance, better and more uniform heating of a central region 
of the food product is achieved. 

Surrounding the meandering loops 74 on both the inside and the 

30 outside thereof are a plurality of loops 78 and islands 80. The loops 78 are in the 
form of annular rings surrounding smaller circular islands. The islands 80 are 
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loops so that a generally even spacing between adjacent islands and loops exists. 

The sizes of the loops and islands are chosen to achieve the desired 
cooking result. For example, the sizes of the loops and islands may be selected to 
5 be sufficiently small so that the loops 78 and islands SO are decoupled from the 

large meandering loops 74 and therefore, contribute very little to the heating effect 
produced by the active microwave energy heating elemenr 70. Alternatively, the 
sizes of the loops and islands may be selected to be sufficiently large to contribute 
to the heating effect. 

10 The inner surface of each side wall 62 is also coated with microwave 

energy interactive material- A plurality of spaced elongate slots 82 are formed in 
the microwave energy interactive material on each side wall. The elongate slots are 
sized and shaped to promote localized fields adjacent thereto and enhance excitation 
of the susceptor to promote browning of the food product held by the inner tray 

15 when exposed to incident microwave energy. 

The arrangement of the slots 82 formed in the pattern of microwave 
energy interactive material on each major side wall is the same. As can be seen, at 
the end of each major side wall 62 are two pair of laterally spaced curved slots 84 
arranged to form a generally U-shaped configuration* Between each U-shaped 

20 configuration is a generally horizontal slot 86 having cambered major edges. 

Centrally locaied on each major side wall is another configuration of slots. This 
configuration includes a stack of vertically spaced, generally U-shaped slots 88. 
The bottom slot in the stack is inverted. On each side of the stack is a pair of 
laterally spaced, generally upright slots 90 and 92, Both slots have cambered major 

25 edges. The interior slots 92 have imumed ends. Each of the slots formed in the 

microwave interactive material has bulbous ends to even out the field strength along 
the lengths of the slots. 

The arrangement of the slots 82 formed in the microwave energy 
interactive material on each minor side wall 62 is the same but the patterns are 

30 different than those on the major side walls. At the end of each minor side wall is a 
pair of vertically spaced curved slots 94, each having bulbous ends. Above the pair 
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is a generally horizontal slot 96 having one upright end and an opposite gradually 
curved end. Centrally located on each minor side wall is a stack of vertically 
spaced, generally U-shaped slots 98. The bottom two slots in the stack are shallow 
and have bulbous ends. The stack of slots is positioned above a generally horizontal 
5 slot 100 having cambered major sides and bulbous ends. On each side of the stack 
is an angled slot 102 having downturned ends that are bulbous. 

The slots formed in the microwave energy interactive material 
adjacent the corners of the inner tray 14 curve upwardly to enhance browning of the 
food product adjacent the corner regions of the inner tray. The bulbous ends of the 

10 majority of the islots further assist in the heating effect. Although a particular 
arrangement of slots has been shown, those of skill in the an will appreciate that 
other various arrangements can be used depending on the heating effect desired. 

Referring now to Figure 5, the blank used to construct the inner tray 
14 is better illustrated. The blank includes a generally rectangular central panel 103 

15 constituting the bottom wall and four generally rectangular peripheral panels 104 
joined to a respstctive edge of the central panel by score lines 105. The peripheral 
panels 104 constitute the side walls of the inner tray. Intermediate panels 105 
bridge the peripheral panels at the corners of the blank and have bisecting score 
lines 107 thereon. A tab 66 is formed along the outer edge of each intermediate 

20 panel. 

When the inner tray 14 is to be constructed from the blank, the 
rectangular panels 104 are folded upwardly about the score lines 105. The bisecting 
score lines 107 Jtnd the intermediate panels 106 are folded in a direction away from 
the interior of the inner tray 14. The intermediate panels 105 are then folded to 

25 overlie a side wjill so thai the tabs 66 can pass through the apertures 68 in the rim 
64. The tabs an; then be folded to overlie the rim. 

Referring to Figure 6, another embodiment of an active 
microwavable toating element to be supported on the inwardly directed surface of 
the top major panel 20 of the inner carton 12 and to overlie the inner tray 14 is 

30 shown, In this embodiment, like reference numerals will be used to indicate like 
components of the previous embodiment with a "100" added for clarity . Similar to 
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the active microwave energy heating element 28 » active microwave energy heating 
element 128 includes a pattern of microwave energy interactive material 132 
disposed on a substrate, A susceptor including at least one layer of suscepring 
material overlying the microwave energy interactive material and the substrate may 
5 be utilized. If the susceptor is not used, a plain polymeric film will typically be 

used in its place* The pattern of microwave energy interactive material includes an 
outer thick rin;g 134 defining a central aperture 136. Within the aperture 136 is an 
array 138 of loops 144. Each loop 144 is in the form of a circular ring surrounding 
a circular island 146. 

10 Referring now to Figure 7, yet another embodiment of an active 

microwave heating element to be supported on the inwardly directed surface of the 
top major panel 20 of the inner carton 12 and to overlie the inner tray 14 is shown. 
In this embodiment, tike reference numerals will be used to indicate like 
components of the first embodiment with a "200" added for clarity. As can be seen, 

15 the pattern of microwave energy interactive material includes an outer thick ring 
234 defining a central aperture 236. Within the aperture 236 is an array 238 of 
circular islands 240. A susceptor including at least one layer of suscepting material 
overlying the microwave energy interactive material and the substrate may be 
utilized. If the susceptor is not used, a plain polymeric film will typically be used 
20 in its place. 

Referring now to Figure 8, still yei another embodiment of an active 
microwave energy heating element 328 to be supported on the inwardly directed 
surface of the top major panel 20 of the inner carton 12 and to overlie the inner tray 
14 is shown. fa this embodiment, like reference numerals will be used to indicate 

25 like components; of the first embodiment with a °300 w added for clarity. As can be 
seen, the pattern of microwave energy interactive material includes an outer thick 
rectangular ring 334 defining a central aperture 336. A susceptor including at least 
one layer of suscepting material overlying the microwave energy interactive material 
and the substrate may be utilized. 

30 Referring now to Figure 9, another embodiment of an inner tray 424 

very similar to that of the first embodiment is shown. In this embodiment, like 
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reference numerals will be used to indicate like components of the first embodiment 

with a "400* added for clarity. 

As can be seen, the active microwave energy heating element 470 is 

very similar to that of the first embodiment. However, unlike the first embodiment, 
5 the pattern of microwave energy interactive material on the bottom wail 460 only 

includes a rectangular ring 472 and two large meandering open loops 474 coupled to 

the ring 472 by bridges 476. In this embodiment, the loops 78 and islands 80 are 

removed from the substrate, 

Referring now to Figure JO, still yet another embodiment of an inner 
10 tray 514 is shown. Similar to the previous embodiments, an active microwave 

energy heating element is bonded or adhered to the interior surfaces of the bottom 

and side walls 560 and 562 respectively. As can be seen, the pattern of microwave 

energy interactive material on the bottom wall 560 includes a rectangular ring 572 

positioned about the peripheral margin of the bottom wall. Two concentric 
15 octagonal rings 574 and 576 respectively are centrally positioned on the bottom 

wail. The outeir octagonal ring 576 is joined to the rectangular ring 572 by a pair of 

bridges 578. Tide inner octagonal ring 574 is joined to the outer octagonal ring 576 

by two pair of diverging bridges 580. 

Generally rectangular rings 582 are positioned adjacent opposed ends 
20 of the bottom wall and are spaced slightly from the rectangular ring 572. Each ring 

582 has a major transverse leg 584 and a major generally concave leg 586. The two 

major legs are joined by a plurality of spaced bridges 588. 

A plurality of spaced elongate slots 590 are formed in the microwave 

energy interactive material on each side wall 562. The elongate slots are arranged 
25 in staggard rows with the slots in row nearest the bottom wall being more elongate 

than those in other rows. The elongate slots are si2ed to promote localized fields to 

enhance the susceptor and promote browning of the food product held by the 

container when penetrated by microwave energy. 

In the embodiments descrioed above, the microwavable container is 
30 described as havi ng an active microwave energy heating element bonded or adhered 

to the outer concuner to overlie the tray. Those of skill in the art will appreciate 
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that the active microwave energy heating on the top major panel may be free- 
floating and inserted into the carton 12 and rest on the tray 14 above the food 
product. It also should however be appreciated that the tiays may be used alone 
with or without a lid. If a lid is to be included, the lid may also be in the form of a 
5 polymeric film, metal foil or a susceptor. It should also be appreciated that 
although the described embodiments show the pattern of microwave energy 
interactive material being covered with a susceptor, the susceptor is optional. 

Referring now to Figure 12, an active microwave energy heating 
insert is shown and is generally indicated to by reference numeral 700. The insert 
10 700 includes a paperboard substrate 702 on which an active microwave energy 
heating element is bonded or adhered. The active microwave energy heating 
element include a pattern of microwave energy interactive material which may or 
may not be covered with a susceptor. The pattern of microwave energy interactive 
material is similar to that on the bottom wall of the tray illustrated in Figure 9. 
15 Specifically, the pattern of microwave energy interactive material includes a thick 
generally rectangular ring 704 about the peripheral margin of the insert defining a 
central aperture 706, Within the aperture are two large meandering open loops 708, 
The open loops 708 are coupled to the rectangular ring by bridges 710. The insert 
700 is designed to be placed under a conventional microwavable container to 
20 enhance the heating effect so that the food product in the conventional 
microwavable container is more uniformly heated when cooked. 

Although the embodiments of Figures 4, 9 and 12 show an active 
microwave energy heating element including a pair of large meandering loops, it 
should be apparent to those of skill in the art that one large meandering loop or 
25 more than two meandering loops may be utilized depending on the heating effect 
desired. 

Example 

This Example illustrates the beneficial effect obtained using the 
30 microwavable container 10 of the present invention, 

A 1 kg chicken pot pie was placed in a foil container (sample #1) T in 
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a conventional microwavable container (sample #2) and in a microwavable container 
constructed in accordance with the present invention as shown in Figures 1 to 5 
(sample #3). Sample #1 was cooked in a conventional oven for 75 minutes. 
Samples #2 and #3 were exposed to microwave energy for 20 minutes. The pie top, 
5 side walls and ttottorn of each sample were evaluated. The temperature profiles of 
the cooked samples were also determined. 

The results obtained arc set forth in Figures 1 la to 1 1c. It will be 
seen from these Figures that by employing the microwavable container structure of 
the present invention and especially that illustrated in Figures 1 to 5 S the core 
10 temperature of iLhe cooked sample is significantly increased as compared to sample 
#2 cooked in a microwave oven for a similar duration. The pic crust was also dry 
and browned unlike sample #2. The only comparable sample was sample #1 but 
that sample required a total preparation time of 90 minutes, 15 minutes to prewarm 
the oven and 75 minutes to cook the sample, a significantly longer duration, 

15 

Summary 

As those of skill in the art will appreciate, the present invention 
provides for a novel microwavable container for food products and specifically pies 
which generally uniformly heats the pie while browning and drying the pie crust, 
20 Those will also appreciate that variations and modifications may be made to the 
present invention without departing from the scope thereof as defined by the 
appended claims. 
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WF, CLAIM: 

1. A microwavable container comprising; 
an outer sleeve; 

5 m inner tray within said sleeve and having a bottom wall and at least 

one upstanding side wall about the periphery of said bottom wall; 

2: first active microwave energy heating element within said sleeve 
and disposed opposite said tray; and 

a second active microwave energy heating element on said tray, said 
10 second microwsive energy heating element having patterns of microwave energy 
interactive material on the bottom and side walls of said tray configured to permit 
a controlled degree of penetration of incident microwave energy through said 
*g bottom wall to c hannel microwave energy towards a centra] region of said tray and 

E ~ to promote browning of a food product carried by said tray about the periphery 

W is thereof. 

2. A microwavable container as defined in claim 1 wherein the 

O microwave energy interactive material on said side walls has a plurality of slots 

fy formed therein. 

;| 20 

ffi 3* A microwavable container as defined in claim 2 wherein the slots 

adjacent the corners of said tray are curved to enhance browning of the food product 
in the comer regions of said tray* 

25 4, A microwavable container as defined in claim 3 wherein opposed 

ends of at least some of said slots are bulbous* 

5. A microwavable container as defined in claim 4 further comprising at 

least one layer of suscepting material on said at least one upstanding side wall and 
30 overlying said microwave energy interactive material. 
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6. A microwavable container as defined in claim 5 further comprising at 

least one layer of suscepting material on said bottom wall and overlying said 
microwave energy interactive material. 

5 7. A microwavable container as defined in claim 1 wherein said pattern 

of microwave energy interactive material on said bottom wall includes at least one 
meandering loop. 

8* A microwavable container as defined in claim 7 wherein the length of 

10 said at least one meandering loop is approximately equal to an integer multiple of 
the effective wavelength of the incident microwave energy. 

9. A microwavable container as defined in claim 8 wherein said pattern 
of microwave energy interactive material on said bottom wall further includes a ring 

15 about the peripheral edge of said bottom wall and wherein said at least one 
meandering loop is open, said loop being coupled to said ring by bridges, 

10, A microwavable container as defined in claim 9 wherein said pattern 
of microwave energy interactive material on said bottom wall further includes a 

20 plurality of spaced loops and islands- 

A microwavable container as defined in claim 1 wherein said first 
active microwave energy heating element includes a pattern of microwave energy 
interactive material, said pattern including a ring about the periphery of said 
25 microwave energy heating element and defining a centrally located aperture. 

12. A microwavable container as defined in claim 1 1 wherein said pattern 

of microwave einergy interactive material further includes an array of microwave 
energy interactive elements within said aperture. 

30 

13- A microwavable container as defined in claim 12 wherein said 
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microwave energy interactive elements are in the form of circular or hexagonal 
islands. 

14. A microwavabie container as defined in claim 12 wherein said 

5 microwave energy interactive elements are in the form of loops, each of said loops 
surrounding an island. 

15. A microwavabie container as defined in claim 2 wherein said 
elongate slots are arranged in rows. 

10 

16. A microwavabie container as defined in claim 15 wherein said rows 
of slots are staggered, 

17. A microwavabie container as defined in claim 16 further comprising 
15 at least one layer of suscepting material on said at least one upstanding side wall and 

overiying said microwave energy interactive material. 

18. A microwavabie container as defined in claim 17 further comprising 
at least one layer of suscepting material on said bottom wall and overlying said 

20 microwave energy interactive material. 

19. A microwavabie container as defined in claim 1 wherein said pattern 
of microwave energy interactive material on said bottom wall includes a peripheral 
ring and centrally positioned, concentric octagonal rings coupled to said peripheral 

25 ring by bridges, 

20. A microwavabie container as defined in claim 19 wherein said 
concentric octagonal rings are coupled by pairs of diverging bridges. 

30 2L A tray for a microwavabie container comprising; 

a bottom wail; 
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at least one upstanding side wall about the periphery of said bottom 

wall; and 

an active microwave energy heating element within said tray, said 
active microwaves energy heating element having patterns of microwave energy 
5 interactive material on the bottom and side walls of said tray configured to permit a 
controlled degree of penetration of incident microwave energy through said bottom 
wall to channel microwave energy towards a central region of said tray and to 
promote browning of a food product carried by said tray about the periphery 
thereof 

10 

22. A irnicrowavable container as defined in claim 21 wherein said pattern 

of microwave enesrgy interactive material on said bottom wall includes at least one 
meandering loop. 

15 23. A microwavable container as defined in claim 22 wherein the length 

of said at least one meandering loop is approximately equal to an integer multiple of 
the effective wavelength of the incident microwave energy. 

24. A microwavable container as defined in claim 22 wherein said pattern 
20 of microwave energy interactive material on said bottom wail further includes a ring 

about the pehpheial edge of said bottom wall and wherein said at least one 
meandering loop iis open, said loop being coupled to said ring by bridges. 

25. A microwavable container as defined in claim 23 wherein said pattern 
25 of microwave energy interactive material on said bottom wall further includes a 

plurality of spaced loops and islands. 

26. A microwavable container as defined in claim 21 wherein the 
microwave energy interactive material on said side walls has a plurality of slots 

30 formed therein. 
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27. A microwavable container as defined in claim 26 wherein the slots 

adjacent the isomers of said tray are curved to enhance browning of said food 
product in the comer regions of said tray. 

5 28. A microwavable container as defined in claim 27 wherein opposed 

ends of at least some of said slots are bulbous, 

29. A microwavable container as defined in claim 28 further comprising 
at least one layer of suscepting material on said at least one upstanding side wall and 

10 overlying said microwave energy interactive material, 

30. A microwavable container as defined in claim 29 further comprising 
at least one layer of suscepting material on said bottom wall and overlying said 
microwave energy interactive material. 

15 

31. An active microwave energy heating insert to be placed under a 
microwavable container comprising; 

a substrate; and 

an active microwave energy heating element on said substrate, said 
20 active microwave energy heating element including a pattern of microwave energy 
interactive material thereon configured to permit a controlled degree of penetration 
of incident microwave energy therethrough to channel microwave energy towards a 
central region of a microwavable container thereon. 

25 32. An active microwave energy heating insert as defined in claim 31 

wherein said pattern of microwave energy interactive material includes at least one 
meandering loop. 

33- An active microwave energy heating insert as defined in claim 32 

30 wherein the length of said at least one meandering loop is approximately equal to an 
integer multiple of the effective wavelength of the incident microwave energy. 
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34. An active microwave energy heating insert as defined in claim 33 
wherein said pattern of microwave energy interactive material further includes a 
ring about the peripheral edge of said substrate and wherein said at least one 
meandering loop is open, said loop being coupled to said ring by bridges. 

5 

35, An active microwave energy heating insert as defined in claim 34 
further comprising at least one layer of suscepting material on said substrate and 
overlying said microwave energy interactive material. 



SUBSTITUTE SHEET (RULE 26) 



FEB-24-1999 17:20 

WO 98/08750 , 



FfiSKEN CAMPBELL GODFREY 



1/14 



416 364 7813 P. 35 



09/242893 




SUBSTITUTE SHEET (RULE 26) 



17:20 



FPSKEN CAMPBELL GODFREY 



416 364 7813 P. 36 



2/14 



00 
CM 



t 



O 



\ 



>tpgog4f^ 




09/242893 



fN 
O 

Ll 



SUBSTITUTE SHEET (RULE 26) 



FflSKEN CAMPBELL GODFREY 41S 364 7813 P. 37 

rv i/wu //vuwv 



09/242893 

J/14 



.20 



1 i> >>) >>> >y> >>> V ^ 30 



FIG. 3 



SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



-1999 17:21 FfiSKEN CPMPBELL GODFREY 416 364 7813 P. 39 

WO 5*8/08750 rutnsA* /fwow 

09/242893 

mi 



CD 




SUBSTITUTE SHEET (RULE 2fi) 



l-htS-^-iyyy 17:21 bHbKtN LHnrDbLL UUUfKtT lib Jb4 rtSl-S 

WO 93/B8750 PCT/CA37/OOWO 

09/2*2893 

6/14 




SUBSTITUTE SHEET (RULE 26) 



FflSKEN CRMPBELL GODFREY 416 z&4 7813 p>41 



09/242893 

7/14 



^3 



O 



O o9p9p9 ) o n 

0°0°0°oOo 

ogSgggggg 



Wgoga 



id 

Csf 



CD 

m 



CD 
IJL 



J 



SUBSTITUTE SHEET (RULE 26) 



FEB-24-1999 17=22 FASKEN CAMPBELL GODFREY 416 3S4 7813 P. 42 

WO 98/SS750 XfW ^ ' ,wvvvv 

09/242893 

8/14 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



FEB-24-1999 17:22 FASKEN CAMPBELL GODFREY 

WO 98/08750 * 



10/14 



41G 364 7813 P. 44 
rcivcAjrr/woiw 



09/242893 




SUBSTITUTE SHEET (RULE 26) 



FEB-24-1999 17:22 



FPSKEN CAMPBELL GODFREY 



416 364 7813 P. 45 



09/242893 



11/14 




uj o CC 



SUBSTITUTE SHEET (RULE 2B) 



FEB-24-1999 17:23 
WO9S/08750 



FflSKEN CPMPBELL GODFREY 



416 364 7813 P. 46 
jrv-i njjuf //www 



09/242893 



12/W 



o 
o 




SUBSTITUTE SHEET (RULE 26) 



hbtf 17:23 FR5KEN CRMPBELL GODFREY 416 364 7813 P. 47 



WO 



13/K 



09/242893 



o 

o 

CO © 




SUBSTITUTE SHEET (RULE 26) 



l-fcB-<M-19gg 17:23 FflSKEN CAMPBELL GODFREY 

WO<M/0875Q 



K/14 



416 364 7813 P. 48 
PCT/CA97/UD6C0 



09/242893 





SUBSTITUTE SHEET {RULE 26) 



COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 
(Includes Reference to Provisional and PCT International Applications) 



ATTORNEY'S DOCKET NUMBER 
013550-087 



As a below named inventor, I hereby declare that: 

My residence, post office address £tnd citizenship are as stated below next to my name; 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: 

MICROWAVABLE CONTAINER 




the specification of which (check only one item below): 

n is attached hereto. 

□ was filed as United States application 



Number 
on 



and was amended 

on 



was filed as PCT international application 
Number PCT/CA97/00600 



(if applicable). 



on 26 August 199 7 



and was amended under PCT Article 19 
on 



(if applicable). 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose to the Office all information known to me to be material to patentability as defined in Title 37, 
H U Code of Federal Regulations, §1.56. 

K I hereby claim foreign priority benefits under Title 35, United States Code, §119 (a)-(e) of any foreign application(s) for patent or 

inventor's certificate or of any PCT international application(s) designating at least one country other than the United States of 
Sti America listed below and have also identified below any foreign application(s) for patent or inventor's certificate or any PCT 
international application(s) designating at least one country other than the United States of America filed by me on the same 
subject matter having a filing dale before that of the application(s) of which priority is claimed: 



PRIOR FOREIGN/PCT APPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. §119: 



COUNTRY 
(if PCT, indicate "PCT") 



APPLICATION NUMBER 



DATE OF FILING 
(day, month, year) 



PRIORITY CLAIMED 
UNDER 35 U.S.C. §119 



PCT 



PCT/CA97/00600 



26 August 1997 



X Yes 



No 



U.S. 



08/703,100 



26 August 1996 



X Yes 



No 



Yes 



.No 



Yes 



No 



Yes 



No 



I hereby claim the benefit under Title 35, United States Code § 119(e) of any United States provisional application(s) listed below. 



(Application Number) 



(Filing Date) 



(Application Number) 



(Filing Date) 



Page 1 of 3 



(01/99) 



COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY (CONTINUED) 
(Includes Reference to Provisional and PCT International Applications) 



ATTORNEY'S DOCKET NO. 



013550-087 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States applications(s) or PCT international 
application(s) designating the United States of America that is/are listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in that/those prior application^) in the manner provided by the first paragraph of Title 
35 United States Code, §112,1 acknowledge the duty to disclose to the Office all information known to me to be material to the 
patentability as defined in Title 37, Code of Federal Regulations §1.56, which became available between the filing date of the prior 
application(s) and the national or PCT international filing date of this application: 



PRIOR U.S. APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT UNDER 35 U.S.C. 120: 



U.S. APPLICATION NUMBER 


U.S. FILING DATE 


PATENTED 


PENDING 


ABANDONED 


08/703,100 


26 August 1996 




























PCT APPLICATIONS DESIGNATING THE U.S. 








PCT APPLICATION NO. 


PCT FILING DATE 


U.S. APPLICATION NUMBERS 
ASSIGNED (if any) 








% i PCT/CA97/00600 


26 August 1997 



































t hereby appoint the following attorneys and agent(s) to prosecute said application and to transact all business in the Patent and 
trademark Office connected therewith and to file, prosecute and to transact all business in connection with international applications 
-ifected to said invention: 



!rf — Wttfftm L. Mathis 
Peter H. Smolka 
Roberts. Swecker 
Platon N. Mandros 
Benton S. Duffett, Jr. 
Norman H. Stepno 
Ronald L. Grudziecki 
Frederick G. Michaud, Jr. 
Alan E. Kopecki 
Regis E. Slutter 
Samuel C. Miller, III 
Ralph L. Freeland, Jr. 
Robert G. Mukai 



1X33.7-. 

22,121 

22,714. 
24J370 
26,00T 

27,360 

Tg]Tcr 

28,53T* 



George A. Hovanec, Jr. 
James A. LaBarre 
E. Joseph Gess 
R. Danny Huntington 
Eric H. Weisblatt 
James W. Peterson 
Teresa Stanek Rea 
Robert E. Krebs 
William C. Rowland 
T. Gene Dillahunty 
Patrick C. Keane 
Bruce J. Boggs, Jr. 
William H. Benz 



_ 28,632 



_, 30,427 
' 25.885" 

_25.423_ 
32.858^ " 

-3X344 
25.952 



Peter K. Skiff 
Richard J. McGrath 
Matthew L. Schneider 
Michael G. Savage 
Gerald K Swiss 
Michael J. Ure 
Charles F. Wieland III 
Bruce T. Wieder 
Todd R. Walters 
Ronni S. Jillions 
Harold R. Brown III 
Allen R. Baum 
Steven M. du Bois 



32,596 
"30,113' 



-5ffi89 ~ 
■, 33,090 , 
33.815 

36.086 
35,023 



and: . 

Address all correspondence to: Bruce J. Boggs, Jr. 

Burns, Doa ne, Swec ker & Mathis, L.L.P. 

p.oTboTT?ot~ " " 

Alexandria, Virginia 22313-1404 



Address all telephone calls to: Bruce J. Boggs, Jr. at (703) 836-6620. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued thereon. 



Page 2 of 3 



(01/99) 



COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY {CONTINUED} 
(Includes Reference to Provisional and PCT International Applications) 


ATTORNEY'S 
013550-087 


5 DOCKET NO. 


FULL,NAME OF SOLE OR FIRST INVENTOR 


SIGNATURE /) ^ 


DATE ^ 


RESIDENCE v 
OntarioYanada Jx^ 


CITIZENSHIP ( / 
Canada 


~POST~OFFICE ADDRESS 
887 The Greenway, Mississauga, Ontario Canada L5G 1P7 


FULL NAME OF SECOND JOINT INVEOTOR, IF ANY 
Neilson ZENG 


SIGNATURE 


DATE 

*4<H 7,/fff 


RESIDENCE 
Ontario Canada 


CITIZENSHIP 
Canada 


) 


POST OFFICE ADDRESS 

88 Mutual Street, Toronto, Ontario Canada M5B 2N3 


FULL NAME OF THIRD JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 


FULL NAME OF FOURTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


[l^ESIDENCE 


CITIZENSHIP 


f f£ OST OFFICE ADDRESS 


f HULL NAME OF FIFTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


ylESIDENCE 


CITIZENSHIP 


5 POST OFFICE ADDRESS 


[ppULL NAME OF SIXTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


.^RESIDENCE 


CITIZENSHIP 


, [TOST OFFICE ADDRESS 


FULL NAME OF SEVENTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 


FULL NAME OF EIGHTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 


FULL NAME OF NINTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 



Page 3 of 3 



(01/99) 



